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/Following  is  the  translation  of  an  article  by  M.  I. 

Prokhorov,  Doctor  of  Veterinary  Sciences,  in  Trudy:  ,■ 

Vsesoyuznyy  Issledovatel'skly  Institut  Veterinarnoy 

Ektoparazitologii  i  Sanitarii  (Reports  of  the  All- 

Union  Research  Institute  of  Veterinary  Ectoparasitology 
and  Hygiene),  Vol  XV, ; Moscow,  1939,  pages  213-223_^7 

Rodent  control  is  important  in  safeguarding  agricultural  har¬ 
vests  and  food  supplies,  as  well  as  in  the  prevention  of  various 
diseases. 

The  bacteriological  method  of  controlling  harmful  rodents 
(discovered  and  developed  by  L.  Pasteur,  I.  I.  Mechnikov,  N.  F. 

Gamaleya,  S.  S.  Merezhkovskiy,  and  B.  L.  Isachenko)  has  proved  ef¬ 
fective  under  different  conditions, .and,  what  is  at  least  as  important, 
it  is  safe  for  humans,  animals  and  birds.  This  method  is  based  on 
Defecting  rodents  with  bacteria  lethal  to  them. 

Observation  of  epizootic  incidence  in  nature  among  rodents  showed 
the  presence  of  causative  agents  of  the  infectious  diseases.  These 
agents  proved  pathogenic  to  rodents,  but  harmless  to  humans,  domestic 
animals  and  birds. 

In  our  country,  S.  S.  Merezhkovskiy  (1893)  isolated  from  the 
spermophile,  bacteria  pathogenic  to  various  types  of  house  ana  field 
mice.  He  named  these  Bact.  typhi  spermophilorum.  Bacteria  pathogenic  ■.? 
to  various  types  of  rats,  and  house  and  field  mice  were  isolated  from 
rats  by  B.  L.  Isachenko  in  1897,  and  named  Bact.  decumanicidum.  In 
1933  M.  I.  Prokhorov  obtained  experimentally  bacteria  No.  5170  for 
rat  extermination.  • 

When  the  bacteriological  method  is  employed,  house  and  field 
mouse  mortality  reaches  80/  to  100$,  while  in  rat  extermination, 
mortality  fluctuates  from  60/  to  100$. 

After  bacteria  pathogenic  to  rodents  had  been  discovered,  re¬ 
search  was  directed  toward  finding  cheap  and  ea  ily  obtainable 
nutrient  media  for  their  culture.  .. 

Many  liquid  media  were,  proposed  .for  preparing  these  bacterial 
cultures.  S.  S.  Merezhkovskiy  (l89h)  prepared  bacterial  cultures 
in  plant  broth,  with  the  addition  of  molasses.  For  many  years  he 
used  an  alkaline  meat  broth  (pH  7*2  -  7 •k)  in  preparing  bacterial 
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cultures  for  rat  extermination  purposes . 

culture  growing J  and  obtained ^oo^Ssults  bothTnVb  medi&  for 
practical  tests.  b  results  both  m  laboratory  and  in 

nested  WstC^°lare;l0h’  “  192?'  <« 

fective  as  the  meat  broth  and  milk.  edlum  whlch  had  proved  as  ef- 

and  establL‘hedttSSth?ir1bacSri?nt?te<i  with  brewer’s  yeast  media, 
meat  broth.  bacteria  titer  can  be  higher  than  that  of 

peas.  Ee  showed  that  inThese^media^he^oa  baker's  yeast  and 

than  in  broth  or  milk, .  while  the  bacteria 's°natiS 1 't*fc6r  is.n?  lower 
not  diminish,  but  remain  active  for  days .?  genic  qualities  do 

chemical  and  plthogeSc  ^properties  of \hH\the>1fcifce^,  and  the  bio- 
five  different  media  (brew's  and  S  Isach^o_ bacteria  on 

bran).  She  showed  that  media  prepared  from^h!^  T111^  P6aS  and  rye 
yeast,  milk  and  oeas  arP  n.nk  u  ?  frora  brewer's  and  baker's 

Isachenko^bacteria^cultures^  days. 

teria  areqp^aSrbyUbacte?iologicalSlaSt  ^  I1erezhkovskiy  bac- 
o-der  from  organizations  or  househol 'd«  l  b°ratories  and  stations  on 
tne  bacteria  titer  of  liquid  cultures  n  H°we7'er’  affcer  preparation, 
billion  bacteria  per  millileter^UreS  flucfcuafces  betw^  O.h  and  0.7 

between  O.h  and  ct^^averare^O  5 Vm  1 r h0US®  or  field  mouse  requires 

bacteria.  Consequently ?  Se  ba it  l it  T f62^^  °r  Isachenko 
culture.  J>  bait  must  contain  1  ml  of .  the  liquid 

requires  from  5  to  six° (average bf-n  black  or  water  rat) 

bacteria.  Conseuqentlv  thp  tL • V  -blion  Isachenko  or  No  5170 
culture.  nseuqentxy,  the  bait  must  contain  10  ml  of  the  liquid  •  - 

bait  for  ^ne  Hornes  tic  ^^field^ouse^1,6  *  • ^be  pleparafcion  of  one 

^our s  for  one  rat, ^8-20  grams!  re^ires  *om  1.8-2  grams  of 

the  lethal  dos^fo!  ^rodent  is^of^arL1^!  “  liqUict  media>  whlle 

it  was  necessary  to  decrease  the  volumf  orthT'’  5hiS  reason> 
consequently,  to  decrea^P  f  of.  the  .  ethal  dose,  and, 

aring  the  bait.  *  the  amount  of  the  product  used  in  prep¬ 

are  awki2rtbSaSoitClongrdisSe  preparad  locally>  since  they 
only  d5-50  days.  P  E  distances,  and  their  potency  lasts 
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In  roaent  control,  it  would  be  tnoie  convenient  to  use  cul¬ 
tures  whose  bacteria  titer  is  significantly  higher,  and  whose  potency 
would  last  longer  periods  of  time.  These  requirements  can  be  satis¬ 
fied  by  dry  cultures  which  would  contain  several  billion  bacteria 
in  each  gram. 

Many  research  workers  have  studied  the  possibilities  of  ob¬ 
taining  dry  microbe  cultures;  they  have  achieved  positive  results. 

Dry  cultures  of  various  microbe  types  can  be  obtained  by  first 
growing  the  bacteria  on  liquid  media;  this  was  shown  by  A.  K.  Konova 
and  L.  S.  Bazilevskaya  (6),  I.  L.  Serbinova  (10),  S.  S.  Lechmenskiy 
(9)>  N.  N.  Titova  (11),  V.  T.  Bobovich  (2),  S.  G.  Kolesova  (£),  and 
others . 

The  small  quantities  of  dry  microbe  cultures  obtained  by  the 
various  investigators  had  low  titers,  and  were  used  primarily  for 
laboratory  experiments . 

Achieving  large  quantities  of  dry  bacterial  cultures  suit¬ 
able  for  rodent  control  was  related  to  the  research  on  media  which 
required  an  initial  growing  of  the  culture .  Such  dry  or  semi-dry 
media  must  have  from  8$  to  U?%  water.  The  dry  fraction  must  con¬ 
tain  the  necessary  nutrients  (albumin,  hydrocarbons  etc.)  in 
quantities  sufficient  for  the  maximal  proliferation  of  microbes. 

At  the  same  time,  these  nutrients  must  be  easily  accessible  to  the 
microbes . 

The  structure  of  dry  or  semi-dry  media  is  no  less  important. 

Just  as  the  natural  lumpy  earth  structure  is  optimal  for 
greatest  microbe  proliferation,  so  the  structure  of  organo-mineral 
granular  fertilizers  proved  best  for  microbe  multiplication  in  the 
earth,  and  for  the  increase  in  the  earth's  fecundity. 

Nutrient  media  for  the  growth  of  microbes  to  be  used  in  rodent 
control  must  have  a  particulate  structure  which  combines  a  sufficient 
quantity  of  nutrients  for  microbe  growth,  with  low  water  content. 
Humidity  may  be  aiued  in  the  process  of  transferring  the  inoculum  to 
the  medium. 

In  liquid  media,  maximal  microbe  development  is  related  to  the 
nutrients  composing  the  medium,  aeration,  and  other  factors .  The 
success  of  bacterial  culture  masses  on  solid  media  (e.g.  meat- 
infused  agar,  gelatins,  etc.)  depends  upon  the  size  of  the  area  seeded. 

Granulated  media  composed  of  particles,  present  the  optimal 
conditions  for  microbe  proliferation  when  compared  to  liquid  or  solid 
media.  It  is  well  known  that  the  surface  area  of  all  the  particles 
contained  in  a  given  volume  is  much  greater  than  the  surface  area  of 
the  volume  itself.  The  surface  area  of  the  particles  in  the  volume 
increases  as  the  diameter  of  each  granule  decreases . 

Consequently,  the  greatest  advantage  of  the  granular  structure 
as  compared  to  liquid  and  solid  media  is  the  enormous  surface  area  of 
the  medium's  particles,  on  which  a  large  mass  of  microbe  colonies  can 
develop.  After  infusion,  the  particles  swell,  and  the  porous  structure 
of  the  particles  permits  microbes  to  penetrate  the  medium  easily. 

This  further  increases  their  numbers  in  each  volume  or  weight  unit. 
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that  they  can  swell  quickly  and  Ait? If  coiloidal  solutions,  and 
with  the  infusion.  After  the  microbe^  &f+er  havin8'  been  dampened 
rapid,  and  above  all  a  complete  dehvdra? ?’tures  have  been  grown,  a 
drying  of  such  a  medium.  dehydration  must  occur  during  the 

•«***«.  I* 

colloidal  form  of  the  particles  and  Especially  albumin), 

structure.  A  combination  of  the-e  DroneA^1™  !’1USfc  be  granular  in 
should  lead  to  a  maximal  microbe  multiD!!™?’  Wne?  correctly  used, 
the  use  of  cultures  in  dry  media  J Llcafcl0n*  in  rodent  cont» 

possible  either  to  decrease  or  from  Produce  could  make  it 

Since  the  culture  itTelTTerllVl^ 

it^'shl  L!TafsthfSe  require" 

search  on^ediH?  pLnt  SS^SoI^  medium '  EibrinousJ!  ?! 
together  with  V.  T. Bobovich?  *  Variety  of  grains)  was  done 

tv,-:  !?.*  I*  Shlyakhtenko  derived  a  «»«.<„« 

This  medium  consists  of  separate  particles?*  dry  ™ediura  prom  animals 
0.25-2  mm.  The  whole  median  is  a  L  mna  J  °Se  diameter  varies  from 
color,  and  preserves  well  at  ordirf  7  ulafced  mass,  light-yellow  in 
humidity,  both  before  and  aLrSrmA  C°nditions*  The  medium's 
ame  level  —  from  8%  to  10%.  The  „Pf1  •  ln^  usually  remains  at  the 
It  is  highly  hygroscopic  and  a?“  has  a  neutral  reaction 
midity  during  £ying  •  The  mediL  ^sT^T  U  easily  loses  Su- 
■  basic  mass  is  mde  up  of  easily  assimilated  C?™position  in  which 

two  hours,  at  temperatures  of  lIJo^o10?  °f  7rom  20  minutes  to 
changes  neither  in  its  properties  nor?in  A  animal-derived  medium 

10  to  %0  billion  bacteria  per  gram???^?  t0  °btain  on  this  medium 
culture  has  been  dehydrated  medl™’  After  the  bacterial 

terra  titer  decreases  to  7-2%  billion?'^1112  apparafcus,  the  bac- 
With  this  medium  tJ?  ,  per  §ram* 
well  as  the  %170  bacteria  SoJaSd  bf  th*??0^7  bacte^a»  as 
in  the  dehydrated  cultures  for  periods  ev  In^ltute»  are  preserved 
neutral  reaction  of  the  mediumAnd  A' ®^eed;L"e  two  years.  The 
serological  and  pathogenic  pr!  e  e  aAo?aC?riStiC  bio«bemical. 
Media  of  plant  oriain  remain  stable. 

answered  our  req^rements  asVel^fdJ^f  ^  Panels, 

aources.  In  our  investigatioS  we  ! ,‘°0  derivei1  rncm  animal 
t  fa,  ’  barley,  oats,  peas,  corn,  as  well^a  lfferent  grits:  buck- 
Ih e  ?Pound.“'tll  the  particles  were ffomoYC  ^  “*  ”heat 
shown  in  the  table.  nutrient  substances  in  the  media  is 

The  table  shows  thaf  an  . 

water.  However,  the  amount  is  smiles ^Ath,?1" 3  A11  amount  of 

smile st  m  the  animal-derived  medium. 


while  the  quantity  of  albumin  is  largest.'  After  that  follow  the  media 
made  of  peas,  buckwheat  and  oat  grits  and  the  wheat  grains.  The  high¬ 
est  quantity  of  fats  is  found  in  oat  and  corn  grits,  while  wheat  is 
highest  in  Hydro-carbons.  ...  ‘ 

Sterilization  experiments  on  dry  media,  both  animal  and  plant 
based,  showed  that  differing  quantities  of  medium  require  different 
sterilization  procedures.  If  the  quantity  of  dry  medium  in  a  bottle 
or  culture  flask  does  not  exceed  300  grams,  then  full  sterilization 
is  achieved  by  autoclaving 
TABLE 

Composition  of  Experimental  Media’s  Components 
(in  percent) 


s 

Type  of  medium 

Water 

Albumins 

Fats 

Hydrocarbons 

i. 

Animal-derived 

(fibrinous) 

8—10 

85,7 

1,9 

2. 

Buckwheat  grits 

li+ 

10,6 

2,3 

62 

3. 

Barley  grits 

13 

6,6 

0,8  . 

67 

u* 

Oat  grits 

12 

9 

5 

60 

5. 

Pea  grits 

13 

16 

1,6  . 

50 

6. 

Com  grits 

13 

6,1+ 

3,5 

58 

7. 

Rye  grains 

12 

8,6 

1,5 

.  60 

8. 

Wheat  grains 

12 

9 

0,9 

70 

at  120°  for  20  minutes  twice  during  the  course  of  1+8  hours. 

When  the  volume  of  the  vessel  is  enlarged,  and  consequently 
tve  quantity  of  medium  as  well,  the  temperature  and  the  exposure 
time  of  sterilization  increase. 

Vessels  containing  from  one  to  three  kilograms  of  medium  must 
be  sterilized  at  126°  for  two  hours,  twice  during  1+8  hours.  This 
sterilization  procedure  of  dry  media  depends  upon  the  air  space  be¬ 
tween  the  particles  of  the  medium.  The  thicker  the  air  layer,  the 
longer  the  period  of  sterilization.  It  is  well  known  that  air  is 
a  poor  heat  conductor.  This  is  why,  in  order  to  heat  all  the  par¬ 
ticles  of  the  medium  situated  at  the  center,  higher  temperatures 
and  a  longer  heating  period  are  necessary.  Successful'  Sterilizing 
of  two  to  three  kg.  of  dry  media,  especially  in  large  autoclaves 
crowded  with  vessels,  requires  a  pre-heating  by  steam  for  30  minutes. 
The  vessels  are  then  heated  for  one  hour  at  1  atmosphere,  and  only 
after  this  is  sterilization  done.  A  gradual  cooling  of  the  vessels 
(from  1+0  to  50  minutes)  is  recommended  after  the  end  of  sterilizing. 

If  initial  pre-steaming  of  the  autoclave,  and  heating  of  large 
volume  vessels  is  not  done,  then  it  is  possible  that  in  some  of  them, 
especially  toward  the  center,  non-sterile  particles  will  remain. 

During  control  seeding  they  can  give  growth  to  saprophytic  micro flora . 
However,  if  such  medium-containing  vessels  are  seeded  with  an  infusion 
of  bacterial  culture  used  in  rodent  control  immediately  after  cooling 
to  30°-37°,  and  are  placed  in  an  incubator,,  then  optimal  conditions 


Sr*" 

»Stj«?  ss 
s-s^  r„°arouqs^:.clBnge  their  iocati°n  -  ™  *■>  * 

=fi ssss~- 

grown  bacteria  titer  when  the  infusion 

spatula,  or  by  shaking  the  entlrr'Lss^’of  *'°rile 

X srs  t:?rb  ss.“ss.^£s. 

conditions  ft?  £'«£^.£SE™ir  ’  “*  ““““ 
derivedThis°o™nSrt!‘ti°  or1inI^slon  “d  d>7  medium,  animal  or  plant 

&££ ^-p^tfroc^, 

^&zs?££jss£rz  s^r*M=  :«eT 

gs,  :r  g-  °-5-3  -  ^  notci„d”:  sL^nStiorL^oS1’ 

0.5-3  m,nthe  Star  nS, JSdteSee^M MlSu^  fr°m 

We  experimented  with  dehydrating  drv  media  pnH„^  k 

160-680D|~°^e^fS.at  ranging^between 

temperature  andexposSe  conditloS^tiSrf^a8’-"*  eatabilshed 
residue  ( 7^-10^  iof'i  „  ^  .p  puimal  for  a  minimal  moisture 

~  tar  ^sra*,**  **«• 

S^lfhT  eXOeen  37°’  “d  tha.“"  Of  e^osS^S^ess 

gauge  remained  at  th^Tto  mm^ereir  dl71ng  Perl?d>  the  manometer 

t,+A„  birectl'y  aft!r  the  cultures  had  been  dried,  the  bacteria 

°ne  gram  °f  medium  (animal  derived)  was  within  the  limits  of 
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7-2$  billion.  At  a  later  time  after  drying,  the  titer  decreased  by 
10%-^Q%  as  compared  to  the  initial. 

After  drying,  and  under  the  Same  conditions,  the  bacteria  titer 
of  cultures  grown  ort  plant  derived  media  also  fluctuated  between  3-5 
billion,  i.e.,  it  decreased  by  10$-50$.- 

There  is  a  gradual  decrease  in  bacteria  titer  when  the  dried 
cultures  are  kept  at  ordinary  aerial  conditions  in  vessels  sealed 
with  wax. 

Cultures  grown  on  animal-derived  media,  for  example,  show  a 
gradual  decrease  in  the  bacteria  titer,  and  after  1.5  years  it  drops 
from  the  several  billion  of  the  initial  titer  to  hundreds  or  tens 
of  millions  per  gram.  , 

After  2.5  years  of  storage,  dried  cultures  grown  on  plant- 
derived  media  also  exhibit  a  titer  decrease  down  to  hundreds  and  tens  . 
of  millions.  However,  after  a  comparable  storage  period,  we  found 
one  billion  viable  bacteria  per  gram  in  certain  vessels  with  plant 
media. 

High  titers,  can  be  reestablished  in  dry  cultures  whose  bac¬ 
teria  titer  has  decreased  after  prolonged  storage.  >  To  do  this,  2k 
hours  before  use,  the  cultures  must  be  moistened  with  sterile  water 
which  had  been  heated  to  37° •  The  proportions  are:  1  part  water 
(by  volume)  to  2  parts  of  dry  culture  (by  weight).  The  culture  must 
then  be  placed  in  an  incubator  at  37°  for  2k  hours .  Following  this 
procedure,  the  initial  bacteria  titer  is  reestablished,  and  such  a 
culture,  when  mixed  with  bait  or  even  without  it,  can  be  used  suc¬ 
cessfully  in  rodent  control. 

It  is  important  to  note  that  after .prolonged  storage  of  dry 
c’  Itures,  the  weak  bacteria  tend  to  die  off,  while  the  most  viable 
ones,  which  are  also  the  most  pathogenic  to  rodents,  survive. 

Experiments  showed  that  in  dry  cultures,  viable  bacteria 
keep  their  cultural,  biochemical,  serological' and  pathogenic  prop¬ 
erties,  even  after  several  years. 

Experiments  with  undried  media  made  of  pounded  rye  and  wheat 
showed  that  after  storage  the  decrease  in  the  initial  titer  of  6  to 
7  billion  bacteria  is  insignificant  at  temperatures  of  +5°  and  +10°; 
in  30  days  of  storage,  it  decreases  to  h  billion;  in  kO  days,  to  3 
billion;  in  50  days,  to  2.1  billion;  and  in  60  days,  the  decrease  is 
to  1*7  billion.  . 

Consequently,  bacteria  cultures  grown  on  media  made  of  pounded 
rye  and  wheat,  keep  a  bacteria  titer  of  over  two  billion  for  50  days, 
and  only  after  60  days  does  the  titer  drop  below  two  billion.  During 
this  period,  the  neutral  reaction  of  the  medium  remains  constant. 

Thus  it  is  possible  to  replace  liquid  bacteria  cultures  with  cultures 
grown  on  plant  media.  They  must  be  used  up  wit  in  50  to  60  days  after 
bacteria  growth,  and  must  be  stored  at  temperatures  rangj  xrom  +2° 
to  +10°. 

A  higher  storage  temperature  for  undried  cultures  is  not 
conducive  to  the  maintenance  of  the  bacteria  titer. 

Isachenko  and  No  5170  bacteria  cultures,  grown  on  dry  media. 
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r°dent  ?°£trol‘  Path0geniClty  under  laboratory  and  field  conditions  in 

cultured  tilt’  rdts  and  field 

^aving^^bacteria^titer  of^°biiv  se*vea^o 

tency:  one  gram  of*  ™n  d  billion  and  more,  have  - 

deriVed  dly  ^  “are  tried 

pJtSefa^’ifSl^r  “ttftthe"  Sf 

StaSta^TSSS  agafi-ViToooSreatS  piY^ 

Se"  frSP- 

is^ssip tssl 

AZ6rte£SSt  -  S  .** 

T;,s 

bases  were  obtaiidt^tsultt  It13  “**  rrom  animal  or  plant 

Is  s? •MSMSfS r“  witss?- 
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control.  . 

2.  Dry  media  niade  of  animal  and  plant  material,  with  a  :  - 

granular  structure,  have  been  discovered.  Large  quantities  of  dry 
culture  xd.th  a  high  bacteria  titer  per  gram  have  been  grown  on  the 
particle  surfaces.  . 

3.  Dry  media  of  plant  origin  were  obtained  from  grits : 

buckwheat,  bats,  barley,  .corn  and  peas,  as  well  as  from  grains  of ; ' 
rye  and  wheat.  '  • • 

ij.  An  important  advantage  of  microbiological  nutrient  media 
with  a  granular  structure  over  solid  and  liquid  media,  is.  the  enor¬ 
mous  surface  area  of  the  granules  on  which  large  quantities  of 
bacteria  can  develop.  / 

3*  Large  quantities  of  microbes  are  obtained  on  dry  media 
because  of  their  high  nutrient  value,  their  granular  structure,  and 
the  colloidal  state  of  the  particles. 

6.  The  following  strains  have  been  grown  on  dry  media: 
Isachenko's  bacteria  (Bact>  decttmanicidum),  Merezhkovskiy's  bacteria 
(Bact.  typhi  spermophilorum) ,  and  the  new  No  3170  bacteria  isolated 
for  rodent  control  by  the  Institute  of  Agricultural  Microbiology. 

7.  Bacteria  grown  on  dry  media  and  dehydrated  in  a  vacuum- 
dryer  apparatus,  keep  their  cultural,  biochemical,  serological,  and 
pathogenic  properties  for  periods  exceeding  2§  years . 

8.  Bacterial  cultures  applicable  to  rodent  control,  when 
grown  on  media  of  plant  origin,  can,  without  being  dried,  retain  a 
high  titer  for  more  than  60  days  if  kept  at  temperatures  of  3°  to 
10°. 

9.  The  use  of  bacterial  cultures  grown  on  dry  media  for 

rodent  control  has  shown  effective  results  as  well  as  the  impor¬ 
tant  advantages  of  such  media.  These  advantages  are:  the  weight 
of  a  lethal  culture  dose  decreases  from  five  to  ten  fold;  expen¬ 
diture  of  the  product  used  as  bait  decreases  from  five  to  ten 
fold;  the  work  involved  "is  greatly  reduced,  and  the  culture's  trans¬ 
portability  is  increased.  7’ 

10.  It  would  be  desireabie  if.  dry  media  of  plant  origin 
were  used  in  inter-district  and  ’area  bacteriological  laboratories 
in  their  preparation  of  bacterial  cultures  for  rodent  control. 
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